






































































論文題目 Effect of Blended Na即時Clayon Crystallization and Ferroelectricity 
in Poly(vinylidene fllloride) 
We fOllnd that the fel'roelectricity of non-stretched Poly(vinylidene fllloride) (PVDF)/clay 
nanocomposites by measuring the electric displacement D verslls electric field E (Dーの
hysteresis loop. The important point is that the film is non-stretched， becallse pure PVDF 
ClAl'om crystal obtained by cooled down企oma melt does not show ferroelectricity without 
stretching. We suggested that the cl'ystallization mechanism of PVDFβform in PVDF/clay 
nanocomposites is an induced epitaxial growth on the surface of clay platelets by the 
intel'facial charg.宇一dipoleinteraction and lat!ice matching. n田 observedferroelectricity in the 
PVDF/clay nanocomposites comes自romthe s-forrn crystal on世田 surfaceof clay， since pure 
PVDF s-form crystal exhibits ferroelectricity. In this stlldy， the effect ofblending a nano・c1ay
on PVDF crystallization behaviors were examined in PVDF/Org聞かClaynanocomposites and 
PVDFlNatural-Clay (non-modified clay) composites. In addition， we considered the suitable 
amount ofthe nano-c1ay for ferroelectricity in PVDF/clay nanocomposites system. 
( The nano∞mposit田 werep四P町edby using a melt c∞ompour仙
c∞ompounding was carried Olt by Ilsing t甘h国eTwin Screw 1日~x刻trude町r.AlI samples for measurement 
were pl'odllced by hot press method at 220 oC from dried pellet samples. The ferroelectoricity 
in PVDF/clay nanocomposites was examined by measllring the D-E hysteresis loops. The 
composites were also characterized by X-ray diffraction and Differential scanning calorimetry 
measurements 
As a result， the PVDF crystal structure that we obtained in the present work was similar to 
s-forrn not only in PVDF/Organo-clay n阻 ocompositesbut also in PVDFlNatural-clay 
composites. This result means the evidence that the crystallization mechanism of s-forrn 
PVDF in its nanocomposites is an epitaxial growth on the sllrface of clay platelets. In addition， 
the c1ear D-E hystersis loop was observed for面mealedfilm of PVDF/Organかclay
99.9:0.1wt%， where the value ofl'emanent polarization Pr was greater than that ofpure PVDF 
βform Ilruaxially stretched. 
(12ptシングルスベ}ス 300語程度)
別紙































[ 1]“Test of Ferroelectricity in Non-stretched Poly(vinylidene ftuoride)IClay Nanocomposites"， 
E弘主主邸主DA，Akihiro NISHIOKA， Hideshige SUZUKI， Tomonori KODA ，and Susumu 1 KEDA， Japallese 
Journal 01 Applied Physics， 46(11)， (2日07)7371-7374
[2]“Effect of Blended montomollironite on Crystallization of Poly(vinylidene f1uoride)"， 
EiiヱAMADA，Akihiro NISHIOKA， Hideshige SUZUKI， Go MURASAWA， Ken MIYATA，下omonori
KODA， and Susumu IKEDA， Polymer Journal， inp問s
最終試験の結果の要旨
本論文に関連する材料物理工学の分野の基礎的な学力および素養を口頭により磁認した。自
らの力で工学を開拓していく能力が認められたため、合格と判定した。
